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[Scope of Claim for Patent] 

[Claim 1] A method for managing a catalyst in flue-gas denitration equipment of a thermal 
power station in which the flue-gas denitration equipment adds ammonia to upstream flue 
gas of a plurality of catalyst layers, wherein a plurality of flue gas measuring holes are 
provided between the catalyst layers at intervals from one another in a direction of flow of 
the flue gas, measuring devices are inserted from the measuring holes to periodically 
measure a concentration of NOx and a concentration of unreacted NH3, and a denitration 
rate and a load rate of each catalyst layer are calculated from the NOx concentration, 
thereby 

(1) monitoring a deterioration state of the catalyst performance, and 

(2) specifying a catalyst having the deteriorated performance. 
[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] The present invention relates to a method for managing 
catalysts in flue-gas denitration equipment for dissolving NOx from flue gas of a large boiler 
used in a thermal power station by means of dry ammonia contact selection reduction 
method (catalyst function). 
[0002] 

[Conventional art] In denitration equipment in Minato Electric Generating Station of Kyushu 
Electric Power Co., Inc., first to third catalyst layers were provided on April, 1983 when a 
burning system was changed to a coal-burning system. Thereafter, a catalyst was added 
as an A layer (a former dummy layer) and a fourth layer for an air preheater closing 
countermeasure (unreacted NH3 reduction countermeasure) on July, 1985, and the first 
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layer catalyst was replaced by a new one on December, 1986, and there is no further 
change to date (see Figs. 1). 

[0003] At first, the catalyst performance was managed by measuring gas (a 
concentration of NOx and a concentration of unreacted NH3) only at an outlet and an inlet 
(two locations) of the denization equipment, but it was not possible to grasp the 
deterioration of the catalyst performance of each catalyst layer, and there is a problem that 
it is difficult to appropriately correct remedy or improve the catalyst. 
[0004] 

[Problem to be Solved by the Invention] 

Main factors which deteriorate the denization rate are (1) adherence of coal 
ashes to a catalyst surface, (2) fracture or loss of catalyst, (3) deterioration with time of the 
catalyst (poisoning of the catalyst caused by Na, K or the like). In view of this fact, it is an 
object of the present invention to measure a concentration of NOx and a concentration of 
unreacted NH3 with respect to each of the plurality of the catalyst layers, to calculate the 
denization rate of each catalyst layer from the NOx concentration, thereby strengthening 
the management of the catalyst performance, reproducing the. catalyst performance and 
elongating the durability lifetime. 
[0005] 

[Means for Solving the Problem] 

To achieve the above object, the present invention provides a method for 
managing a catalyst in flue-gas denization equipment of a thermal power station in which 
the flue-gas denization equipment adds ammonia to upstream flue gas of a plurality of 
catalyst layers, wherein a plurality of flue gas measuring holes are provided between the 
catalyst layers at intervals from one another in a direction of flow of the flue gas, measuring 
devices are inserted from the measuring holes to periodically measure a concentration of 
NOx and a concentration of unreacted NH3, and a denization rate and a load rate with 
respect to each catalyst layer are calculated from the concentration of NOx, thereby 

(1) monitoring deterioration state of the catalyst performance, and 

(2) specifying a catalyst having the deteriorated performance. 

[0006] 

[Operation] If ammonia is added to boiler flue gas to pass through the plurality of the 

catalyst layers as shown in Figs. 1, the following reaction occurs to decompose NOx in the 
flue gas into nitrogen and water. 
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[0007] 

4NO+4NH3+02—4N2+6H20 
2N02+4NH3+02-^3N2+6H20 

In this case, coal ashes (fine powder) are included in the boiler flue gas, the fine 
powder is deposited on the surfaces of the respective catalyst layers A, 1, 2, 3 and 4, and 
the catalyst abilities of the respective catalyst layers A, 1 , 2, 3 and 4 are deteriorated due to 
fracture or loss of the catalyst or deterioration with time as described above. Thus, the 
concentration of NOx and the concentration of the uhreacted NHS are periodically 
measured in the intervals t between the catalyst layers, a denization rate (%) and a load 
rate (%) of the respective catalyst layers A, 1, 2, 3 and 4 are calculated from the NOx 
concentration. As a result, it is possible to monitor the deterioration state of the catalyst 
performance and to specify a catalyst layer having the deteriorated performance. 
[0008] 

[Embodiments] As shown in Fig. 4, a flue gas duct 6 connected to a combustion furnace 
7 of a boiler is connected to a chimney 8 so as to interpose a denization catalyst layer 
accommodating chamber 9 connecting to the duct 6. An ammonia supply tube 10 is 
opened in the duct 6 upstream of the accommodating chamber 9 so that ammonia is added. 
As shown in Figs. 1 , in the accommodating chamber 9, a plurality of catalyst layers A, 1, 2, 
3 and 4 and a plurality of (five) gas measuring holes 12 are provided in a multi-stacked 
manner at intervals to form a plurality of catalyst layers. A concentration of NOx and a 
concentration of reacted NH3 are periodically measured using gas measuring devices 
inserted from the gas measuring holes 12. A denization rate (%) and a load rate (%) of the 
respective catalyst layers A, 1, 2, 3 and 4 are periodically calculated from the NOx 
concentration. As a result, it is possible to monitor the deterioration state of the catalyst 
performance and to specify a catalyst layer having the deteriorated performance. 
Concerning the catalyst layer having the deteriorated performance by adherence of coal 
ashes (fine powder) thereto, the coal ashes are removed from the catalyst accommodating 
chamber 9 by blowing air or the like. As a result, improvement in the denization rate and 
the unreacted NH3 can be achieved. 

[0009] (Result of measurement) To verify the monitor of deteriorated state of the 
performance and specification of catalyst having the deteriorated performance using an 
actual machine, the concentration of NOx and the concentration of the unreacted NHS were 
measured in the flue gas measuring holes of the denization equipment (catalyst) that was 
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previously cleaned, and the denization rate and the load rate of each catalyst layer were 
calculated from the concentration of NOx. 

[0010] (1) The denitration rate of each catalyst layer immediately after the cleaning of the 
denization equipment is higher as closer to the upstream of the gas flow, and the 
denitration reaction proceeds as closer to the upstream of the gas flow as shown in Fig. 2. 
[0011] (2) Concerning the load rate and the denitration rate of each catalyst layer 
immediately after the cleaning of the denitration equipment, the denitration load rate of 
each layer when the total denitration rate is defined as 100% is shown in Fig. 2. The 
catalyst layer A bears 50%, the catalyst layer 1 bears 30%, and both the two catalyst layers 
A and 1 upstream of the gas flow bear about 80% of the total denitration effect. 
[0012] (3) The NH3 (unreacted NH3) at outlets of the unreacted NH3 catalyst layers 2, 3 
and 4 immediately after the cleaning of the denitration equipment are sequentially reduced 
and are 4.4 ppm, 1,8 ppm and 0.6 ppm, respectively. The unreacted NH3 of the final 
catalyst layer 4 clears the limit value (3 ppm) for preventing the air preheater disposed 
behind the denitration equipment from being closed. 

[0013] (4) Denitration rate of each catalyst layer after one month from the cleaning of the 
denitration equipment 

a. If the denization rates of the catalyst layers A and 1 are compared to those immediately 
after the cleaning, the respective denization rates of the catalyst layers A and 1 are reduced 
(22% to 14%, 18% to 10%) as shown in Fig. 3. This allows to monitor the deterioration of 
the catalyst performance and specify a catalyst having the deteriorated performance. 

b. Denitration rate of the catalyst layer 2 

Since the denization rates of the catalyst layers A and 1 is deteriorated, NOx 
flows into the catalyst layer 2 in a high concentration. As a result, the denitration rate of 
the catalyst layer 2 is increased. 

c. The denitration rates of the catalyst layers 3 and 4 are not especially varied, 

[0014] (5) Load rate of each catalyst layer after one month from the cleaning of the 
denitration equipment 

Fig. 3 depicts a load rate of each catalyst layer after one month from the cleaning 
of the denitration equipment. As seen in Fig. 3, since the denitration rates of the catalyst 
layers A and 1 are deteriorated, NOx flows into the catalyst layer 2 in a high concentration, 
the denitration reaction of the catalyst layer 2 is increased, the load rate of the catalyst layer 
2 was largely increased from 11% to 44% as compared with the value immediately after the 
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cleaning. 

[001 5] (6) Unreacted NH3 after one month from the cleaning of the denitration equipment 

The unreacted NH3 at outlets of the catalyst layers 2, 3 and 4 after one month 
from the cleaning of the denitration equipment are sequentially deteriorated and are 5.4 
ppm, 2.9 ppm and 1.3 ppm, respectively as shown in Fig. 3. The unreacted NH3 of the 
final catalyst layer 4 clears the limit value (3 ppm) for preventing the air preheater from 
being closed, but is slightly increased as compared with a value immediately after the 
cleaning of the denitration equipment. This is because that the performances of the 
catalyst layers 1 and 2 are deteriorated. 

[0016] Among catalyst layers having deteriorated performance, for one caused by 
adherence of coal ashes, air blowing can be considered as a countermeasure, for one 
caused by fracture or loss, replacement of catalyst in a periodic repair can be considered as 
a countermeasure, and for one caused by deterioration with time of catalyst itself (poisoning 
of catalyst by Na, K or the like), establishment of removing technique of poisoning material 
(reproduction of catalyst) can be considered as a countermeasure. In Fig. 1, reference 
numeral 11 represents coal ash collecting hopper, and reference numeral 12 represents the 
gas measuring hole. 
[0017] 

[Effect of the Invention] 

According to the present invention, it is possible to: 

(1) monitor the deteriorated state of the catalyst performance; and 

(2) specify a catalyst having the deteriorated performance. Thus, it is possible to 
reproduce the catalyst performance and to elongate the durability lifetime by processing 
such as air blowing against the catalyst layer. 

[Brief Description of Drawings] 

[Fig. 1] Fig. 1(a) is a side view of a disposition state of a plurality of catalyst layers of the 
present invention, Fig. 1(b) depicts a flue gas measuring hole of the invention in Fig. 1(a), 
and Fig. 1(c) depicts a conventional flue gas measuring hole in Fig. 1(a). 
[Fig. 2] A graph showing a denitration rate, a load rate, and a concentration of unreacted 
NH3 of each catalyst layer immediately after cleaning operation. 

[Fig. 3] A graph showing a denitration rate, a load rate, and a concentration of unreacted 
NHS of each catalyst layer immediately after one month from the cleaning operation. 
[Fig , 4] A perspective view for explaining flue-gas denitration equipment. 
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[Explanation of Reference numerals] 

6 Flue gas duct 

7 Combustion furnace of boiler 

8 Chimney 

9 Denization catalyst layer accommodating chamber 

1 0 Ammonia supply tube 
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